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1455955 Well packer CHEVRON RESE- ARCH CO 5 
June 1 974 [6 June 1 973 1 0 Dec 1 973 2 Jan 1 974] 
25039/74 Heading E1F [Also in Division F2] An 
inflatable well packer includes a central tube 12 and a 
resilient sleeve 10 whose ends are held in fluid tight 
relationship with the tube 12 by clamping means 14, 16 
capable of longitudinal movement with respect to the 
tube 12 within predetermined limits, the tube 12 having 
one or more parts 20 enabling the sleeve 10 to be 
inflated. As described the sleeve 10 is made of rubber, 
preferably rein- forced by layers of longitudinally 
disposed nylon cords, each end of the sleeve 10 being 
clamped between a mandrel 34 having serra- tions 46 
on its external surface and a force fit sleeve 52 having 
protuberances 48 on its inner surface, the serrations 
46 and protube- ranees 48 gripping the sleeve 10. The 
force fit sleeve 52 is held on the mandrel 34 by a 
retaining ring 54. The mandrel 34 is slidable on the 
tube 12 and is provided with a pair of sealing rings 36, 
38. The mandrel 34 is held in position on the tube 12 
by a pair of retaining rings 40, 42 which engage a 
selected pair of a series of grooves formed in the tube 
12. This arrangement allows the clamping means 14 or 
16 to be repositioned should the sleeve 10 be 
shortened to remove a damaged section. The end of 
the tube 12 is provided with an intermediate sub 26 
having a knock- off plug 32 which can be sheared by a 
sinker bar (not shown) to deflate the packer, and a float 
shoe 24 provided with an upwardly open- ing check 
valve 30 and a plurality of holes 28 to permit the entry 
of well fluids. 
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(71) We^ CHEVRON RESEARCH COM- 
PANY, a corporation duly organised under 
the laws of the State of Delaware, United 
States of America, of 200 Bush Street, San 
5 Francisco, California, United States of 
America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
10 in and by the following statement: — 

This invention relates to a field dressable 
inflatable packer. An elongated resilient 
sleeve dement is positioned over an inner 
tubing section. The resilient sleeve and the 
15 tubing section cooperate to form an annular 
chamber. The resilient sleeve element com- 
prises an elongated rubber tube. Clamp 
means are slideably positioned on the tubing 
section and connect the ends of the sleeve 
20 element in fluid-tight relationship with the 
tubing section. The damp means are retained 
in a predetermined position on the tubing 
section by removable constraining means. 
Port means are provided for injecting fluid 
25 into the annular chamber for inflating the 
sleeve dement. 

In preferred form the damping means of 
the present invention disconnectably connect 
at least one end of the resilient sleeve to the 
30 tubing section in fluid-tight rdationshp there- 
with. A mandrel section having a central 
opening to slideably recdve the resilient 
sleeve is provided with serrations on the out- 
side of one end for engagement inside the 
35 resilient sleeve. A force fit sleeve having inner 
annularly extending protuberances force fits 
over the mandrel section and is adapted to 
engage against the outside of the end of the 
resilient sleeve. As the force fit sleeve is 
40 forced down on the resilient sleeve, the sleeve 
is compressed between die outside of the 
mandrel section and the inside of the force 
fit sleeve. The resilient sleeve is thus discon- 
nectably connected between the mandrel sec- 
45 tion and the force fit sleeve. Means are pro- 
vided to maintain the force fit sleeve and the 



mandrel section in position with respect to 
the tubing section to provide a suitable in- 
flatable packer for fidd use. 

In preferred form, the resilient sleeve com- 50 
prises an dongated rubber tube having in- 
corporated therein at least one circumferen- 
tial layer formed of a plurality of spaced 
apart stretchable cord members extending 
longitudinally over the entire length of the 55 
rubber tube. The rubber tube of the resilient 
dement contains nylon cord members. The 
diameter of die cord members should be her 
tween .002 and .005 of an inch. Preferably 
there are three circumferential layers of 60 
spaced apart cord members incorporated in 
the rubter tube. Generally about 20 to 40 
cord members per inch are contained in each 
circumferential layer. In highly preferred form 
33 cord members per inch are contained in 65 
each circumferential layer. 

The prindpal object of the present inven- 
tion is to provide a field dressable inflatable 
packer having a longitudinally extending 
resilient sleeve dement and removable, con- 70 
strainable damps for connecting the sleeve 
dement to a tubing section. Further objects 
and advantages of the present invention will 
become apparent from the following detailed 
description read in light of the drawing which 75 
is a part of this specification. 

This invention relates to a field dressable 
inflatable packer for use in wells and, more 
particularly, this invention relates to a fidd 
dressable inflatable packer having a resilient 80 
inflatable sleeve dement which may contain 
longitudinally extending stretchable cord 
members. The resilient sleeve is connected 
over an inner tubular section of 'the packer 
by removable damps for ease of assembly 85 
and disassembly of the packer under field 
conditions. 

As is well known in the art, inflatable 
packers have many uses in well operations. 
There have been, of course, many different 90 
embodiments of inflatable packers known and 
used heretofore. An inflatable packer gener- 
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ally includes an inner tubing section and a 
resilient sleeve element carried by the tub- 
ing section for sealing engagement with a 
well wall, casing or liner. The resilient sleeve 
and the tubing section cooperate to form an 
annular chamber and the resilient sleeve is 
«panded J>y injecting fluid into this 
chamber. When so expanded, the sleeve can 
engage a well wall. When it is desired to re- 
move die packer from a well, the sleeve is 
deflated and the packer may be pulled from 
the well. Repeated expansion and deflation 
can cause wear on a resilient sleeve. Wear is 
also caused by abrasion of the sleeve against 
the well wall There is, therefore, need for 
a resilient sleeve which can withstand a 
number of inflation-deflation cycles and the 
abrasion which occurs when a packer is run 
uito and out of a well. Further, there is need 
for an inflatable packer which may be 
dressed (i.e., die resilient sleeve being 
shorted or replaced) in the field. 

For a better understanding of the inven- 
tion and to show how the same may be ear- 
ned into effect, reference will now be made, 
J^^gpfc. to the accompanying 

Figure 1 is an elevation view with portions 
broken away for clarity of presentation and 
ulustrates the lower portion of apparatus 
assembled in accordance with the present in- 
vention; F m 

Figure 2 is an elevation view and a con- 
tinuation of Figure 1 and illustrates the upper 
portion of apparatus assembled in accord- 
ance with the present invention; 

Figure 3 is a section view taken at line 
3 — 3 of Figure 2; and 

4^?ofF4ure2. SeCti0nal WCW tahen at ,ine 

tfcffeV k m , devati °n view with por- 
tions broken away for clarity of presentation 
and illustrates an alternative embodiment of 
apparatus assembled in accordance with the 
present invention in deflated condition: 
h.S* 6 18 i° d ? va . tioa " ew Portions 

SttLTTL*? danty 0f - !«■««£ and 
»SK5 ^ e Iower of apparatus 

assembled in accordance with the present 
mvention in an inflated condition; 
tro5£"?u 7 fa i? enIa ? ed Seconal view illus- 

^. th i Cn ! of resiIient sleeve con- 
nected to the tubing; 

o_%V " \ ^onal view taken at line 
8—8 of Figure 3; and 

.iiSf^ 9 ^sectional view illustrating an 
alternative embodiment of the present inven- 

The preferred arrangement of apparatus of 
the present mvention will now be described 
m detad with reference to the drawings and 
to Figures i and 2 in particular. The appar- 
SSLw. r* znl mvention provides an 
"Jj^packer useful in weU^operationl 
me inflatable packer utilizes force fit clamp- 
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ing me?ns v-hich includes a mandrel section 
and a force fit sleeve cooperating to discon- 
nectably connect one end of an inflatable 
resilient sleeve therebetween. The resilient 
sleeve and the mandrel section fit over the 70 
tubing section which extends through the 
resident sleeve. A second clamping means is 
used to secure the other end of the resilient 
sleeve on the tubing section. Thus, the 
resilient sleeve is connected in fluid-tight 75 
relationship over the tubing section. Huidis 
forced between the inside of the resilient 
sleeve and die outside of the tubing section 
to inflate the resilient sleeve to sealingly en- 
gage the inside of a well. The inflatable 80 
packer is illustrated inside of well casing 22 
The casing 22 is used to line the wall of the 
well as is known in the art. 
An inflatable resilient sleeve 10 is discon- 

23? \ at , *? "BP* and lower 85 

ends m fluid-tight relationship to an elon- 
gated tubing section 12. The connection is 
made by releasable force fit clamping means 
mdicated generally by the numerals 14 and 
16. The tubing section 12 extends through on 
die clamping means 14 and 16. The upp^r 
end of the tubing section 12 is usually con- 
nected into a segmented tubing string which 
extends to the top of the well. If desired, 
however, the tubing section may be connected 95 
through an appropriate linkage system to a 
wireline. In this event, suitable inflation 
devices for inflating the inflatable element are 
™* t0 .J. 6 , well with the tubing section 

TL** ^ 0n a se g«onted tubing 
? %t l £ e i csdient deeve "ember 10 h 
inflated by flowing a fluid such as gas or 
liquid down the interior of the tubing string 
into the tubing section and then dirougfi 105 
the tubing section through a suitable hole 
or holes 20 therein providedT 

The lower end of the tubing section 12 
is connected to a float shoe 24 by means 
of an mtermediate sub 26. The float shoe 24 1 10 
has a pluraUty of holes 28 to penmrW 
of well fluids into the interior of the shoe 
24. An upwardly opening check valve, such 

shoe 24 above the holes 28. When the 1 15 
flapper valve is open, well fluids can com- 
municate with the interior of the tubing sec- 

Sreabove ' °* er ^ ""-a* 

rfu^Sf/S 1 Uq ? ls *? ^conntered when 120 
the inflatable packer of the present inven- 
tion is being run into a well on a seg- 
mented tubing string, the flapper valve 30 
op to permit entry of the well fluids into 
die interior of tibe tubing section 12 and the 125 
tubmg string. This ; equalizes the pressure on 
the interior and the exterior of the packer 

ISrfiCT 8 kt ^ ^ nflation of me toflatable 
resilient sleeve 10 by means of a relatively 
small pressure differential. This is so because 1 30 



the pressure needed to inflate the resilient 
sleeve does not need to overcome die well 
pressure. 

When fluid is injected into the tubing sec- 

5 don from above to apply pressure to the in- 
flatable resilient sleeve 10 the flapper valve 
30 is dosed by the pressure and the resilient 
sleeve 10 is expanded by means of flow into 
the annular chamber 11 between the tubing 

10 section 12 and the resilient sleeve 10. Even 
though a column of well liquids may extend 
up die interior of the tubing and into the 
annular chamber 11 the packer is still in- 
flated by pressurizing the tubing string from 

15 the surface. After the inflatable packer opera- 
tion is completed and it is desired to deflate 
the packer and remove it from the well, a 
drain port is opened below die tubing section 
12 to allow the interior of the tubing to drain. 

20 Thus knock-off plug 32 is positioned in the 
intermediate sub 26. A sinker bar (not 
shown) is used to shear off the back of the 
plug 32 to open communication from die 
inside of the tubing to the well annulus. If 

25 desired, a sliding sleeve valve may be used 
instead of the knock-off plug. 

The inflatable resilient sleeve 10 of the 
packer is preferably foimed of rubber or a 
rubber-like material. The sleeve must be 

30 capable of being expanded and retracted 
numerous times. The resilient sleeve may be 
formed for example by extruding a sleeve of 
rubber stock material of suitable diameter 
for the particular packer desired. Suitable 

35 reinforcing may also be desirable in the 
rubber sleeve. Physical properties of the 
rubber used in one suitable resilient sleeve 
were found to be as follows: elongation 
450%! minimum; tensile strength 2500 lbs/ 

40 in. 2 ; shore hardness 70; and tear 250 lbs/ 
inch. 

The inflatable resilient sleeve 10 of the 
packer is connected at its upper and lower 
ends in fluid-tight relationship by force fit 

45 damping means 14 and 16. The damping 
means 14 and 16 disconnectably connect the 
resilient sleeve 10 in position over the tubing 
section 12. The disconnectable connection 
provided by the clamping means permits easy 

50 field repair or "dressing" of die packer. Thus 
if the ends of the sleeve wear or abrade near 
the clamping means, then one or more of the 
damps is opened and the worn end or ends 
of the sleeve "trimmed off. The sleeve is then 

55 reconnected into the damping means and the 
packer is again ready for use. 

The clamping means of the present inven- 
tion includes a mandrel section 34 which 
fits dosely in sliding relationship over the 

60 tubing section 12. The outside surface of 
the mandrel has a number of annularly ex- 
tending serrations 46. Since the clamping 
means is slideable on the tubular section it 
may be repositioned on the tubular section 

65 to accommodate a resilient sleeve which has 



been shortened by field dressing. A pair of 
interior O-rings 36 and 38 located between 
the inside of the mandref and the outside of 
die tubing section provide a fluid-tight seal 
between the tubing section 12 and the man- 70 
drd section 34. Retaining rings 40 and 42 
are positioned in selected grooves on the ex- 
terior of the tubing section 12 above and 
below the mandrel section 34 to limit the 
movement of the damping means on the tub- 75 
ing section. It is noted that the retaining rings 
40 and 42 can easily be snapped off and re- 
positioned in other grooves located on the 
tubing section 12. Thus if the resilient sleeve 
10 is shortened during field dressing, the re- 80 
r a ining rings 40 and 42 are disconnected and 
the serrated mandrel and die force fit sleeve 
of the damping means are moved to a new 
position on the tubing section 12 and the 
retaining rings repositioned in grooves located 85 
at such location. In this regard, a series of 
grooves may be formed at convenient loca- 
tions on the tubing section so that shortening 
of the resilient sleeve member may be done 
and retaining rings connected to the tubing 90 
to secure the damping means holding the 
shortened resilient sleeve in place. A forpe 
fit sleeve 52 cooperates with die mandrel 
section to releasably hold one end of the 
resilient sleeve 10. The shortened resilient 95 
sleeve is then reconnected to the tubing 
string by the clamping means at such posi- 
tion. 

The outside portion of the mandrel 34 
which engages the resilient sleeve 10 has a 100 
series of radially extending serrations 46 
located on one end beneath a flange 44 formed 
on the upper portion of the mandrel 34. The 
portion of the mandrel above the flange 44 
is provided with a groove which contains a 105 
retaining ring 54 to prevent force fit sleeve 
52 from undesirable upward movement. The 
interior of force fit sleeve 52 is provided with 
annular protuberances 48 which cooperate 
with the serrated portion of the mandrel sec- 1 10 
tion 34 to grip an end of die resilient sleeve 
10. A shoulder on the sleeve 52 mates with 
the radial flange 44 of the mandrel section 
to limit travd of the force fit sleeve over 
the mandrel section. The force fit sleeve and 115 
the mandrel cooperate to disconnectably hold 
the end of the resilient sleeve. The resilient 
sleeve may be connected or disconnected by 
utilizing a pneumatic or hydraulic jack to 
force the force fit sleeve 52 up over the man- 120 
drel section 34. Retaining ring 40 is useful 
during such an operation to limit travd of 
the mandrel section 34 so that the sleeve 52 
may be slipped off. Connection of the force 
fit sleeve 52 and the mandrel around the end 1 25 
of the resilient sleeve 10 is done by forcing 
the sleeve 52 down over die resilient sleeve 
10. Retaining ring 42 keeps the mandrel from 
slipping along the tubing during the make up 
operation. oq 
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An alternative arrangement of apparatus is 
shown in Figures 5—9. An inflatable packer 
is illustrated in position inside of well casing 
115. An inflatable resilient sleeve 110 is con- 
nected at its upper and lower ends in fluid- 
tight relationship to an elongated tubing sec- 
tion 112. The connection is made by clamp- 
ing means indicated generally by the numerals 
114 and 116. When the tubing section is 
run into the well on a segmented tubing 
string, the resilient sleeve 110 is inflated by 
flowing a fluid such as air or water down the 
interior of the tubing string into the tubing 
section and then through the tubing section 
through a suitable port or port 120 therein 
provided. 

The inflatable resilient sleeve 110 of the 
packer comprises a longitudinally reinforced 
tube formed of rubber or a rubber-like 
material. The sleeve must be capable of 
being expanded and retracted numerous 
times. In preferred form, the resilient sleeve 
is formed by extruding a tube of rubber stock 
material of suitable dameter -for the par- 
ticular packer desired. Suitable longitudinally 
extending reinforcing, indicated generally by 
6, is incorporated in the rubber sleeve. Physi- 
cal properties of the rubber tube used in 
one suitable resilient sleeve were as follows: 
30 elongation 450% minimum; tensile strength 
2500 lbs/in. 2 ; shore hardness 70; and tear 
250 lbs/inch. 

The inflatable resilient sleeve 110 of the 
packer is connected at its upper and lower 
ends in fluid-tight relationship by clamping 
means 114 and 116. The clamping means 114 
and 116 disconnectably connect the resilient 
sleeve 110 in position over the tubing section 
112. The disconnectable connection provided 
by the clamping means permits easy field 
repair or "dressing" of the packer. Thus, if 
the ends of the resilient sleeve 110 wear or 
abrade near the clamping means, then one 
or more of the clamping means are opened 
and the worn end or ends of the resilient 
sleeve trimmed off. The sleeve is then re- 
connected into the clamping means and the 
packer is again ready for use. During opera- 
tion of the packer constraining means, such 
as retaining rings 151, 150, 140 and 152 
are utilized to maintain the damping means 
114 and 116 in a substantially fixed posi- 
tion with respect to the tubing section 112. 
This is necessary to prevent undue wear or 
abrasion of the resilient sleeve during well 
operations. It is also necessary to prevent de- 
formation of impression when the inflatable 
packer is used with an impression cover to 
obtain impressions in a well. 

Clamping means useful in the present in- 
vention such as clamping means 114 include 
• mandrel section 134 which fits closely in 
mug relationship over the tubing section 
ll^An O-ring 149 provides for a fluid tight 
emmm^^ The outside surface of the man- 
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drel 134 has a number of annularly extending 
serrations. A force fit sleeve 155 cooperates 
to clamp the end of the resilient sleeve with 
the mandrel 134. Since the clamping means 
114 is thereby slideable on the tubing sec- 70 
tion 112, it may be repositioned on the tub- 
ing section 112 to accommodate a resilient 
sleeve 110 which has been shortened by field 
dressing. The clamping means 114 is con- 
strained in a substantially fixed position on 75 
tubing section 112 during operation by suit- 
able constraining means. Thus, retaining rings 
150 and 151 are positioned in selected grooves 
on the exterior of the tubing section 112 
above and below the mandrel section 134 to 80 
limit the movement of the clamping means 
J*4 on the tubing section. Retaining rings 
152 and 140 limit movement of the lower 
clamping means 116 with respect to tubing 
section 112 in a similar manner. It is noted 85 
that the retaining rings 150, 151, 152 and 
140 are easily snapped off and repositioned 
tubing section 112 during operation by suit- 
in other grooves located on the tubing section 
shortened during field dressing, the retaining 90 
rings 150 and 151 and/or 152 and 140 are 
disconnected and the mandrel and the clamp- 
ing means are moved to a new position on die 
tubing section 112 and the retaining rings re- 
positioned in grooves located at such location. 95 
In this regard, a series of grooves may be 
formed at convenient locations, for example, 
on nine inch centers, on the tubing section. 
In this manner, shortening of the resilient 
sleeve may be done and retaining rings con- ICO 
nected on the tubing in the preformed grooves 
to secure the damping means holding the 
shortened resilient sleeve in place. 

The elongated resilient sleeve 110 is posi- 
tioned over the tubing section 112 and forms 105 
an annular chamber 111 with the tubing sec- 
tion. The sleeve element comprises an elon- 
gated rubber tube having incorporated there- 
in at least one circumferential layer formed of 
a plurality of spaced apart stretchable cord 1 10 
members as indicated generally by 6. The 
cord members extend longitudinally over the 
entire length of the rubber tube. In preferred 
form, the cord members are nylon and have a 
diameter of between .002 and .005 of an 115 
inch. As illustrated in Figure 8, preferably 
three circumferential layers 7, 8 and 9 of cord 
members are incorporated in the body of the 
rubber tube. Generally, 20 to 40 cord mem- 
bers are contained per inch in each drains- 120 
ferential layer. In one embodiment, 33 cord 
members per inch in each circumferential 
layer was found suitable. The cord members 
extend the entire length of the tube. The 
cord members are integrated into the tube by 1 25 
virtue of being in the rubber tube while it 
is cured. 

The rubber tube, which with the cord 
members forms the resilient sleeve of the 
present invention, is extruded utilizing a suit- 1 30 
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able rubber mix. A suitable uncured nitrile 
rubber is broken down and blended on a 
rubber processing mill. Certain additives are 
mixed with the rubber and a rubber tube is 
extruded from this mixture. The nylon cords 
which are skim-coated into a sheet of nitrile 
rubber are placed on the tube with the cords 
extending longitudinally down the tube. 
After the cords have been so positioned 
cotton tape is wrapped tighdy over the cords 
and rubber tube. The rubber tube is then 
cured and the cord members are incorpor- 
ated into die rubber tube. The tape is re- 
moved; then the resilient sleeve of the pre- 
sent invention is ready for use in an in- 
flatable packer. 

The preferred rubber mixture for the 
rubber tube of the resilient sleeve is set out 
bdow in Table I. 



TABLE I 



Nitrile Rubber 

(Goodyear Chemigum N— 300) 
Zinc Oxide 
Stearic Add 

Carbon Black (HAF Black) 

Cumar MH 2-1/2 1 

Di Butyl Phthalate 

Sulfur 

Altax 2 

Unads 3 



Parts by 
weight 

100 

5.0 

1.0 
50.0 
10.0 
10.0 

1.5 

1.5 
0.20 



"Trademark of Allied Chemical Company 
for a neutral stable synthetic resin of the 
courarone-indene type manufactured 
from selected distillates of tar. 

trademark of Goodyear Rubber Company 
for benzothiazyl desulfide. 

Trademark of R. T. Vanderbilt Company 
for tetramelbylthiuram monosulfide. 

The word "Chemigum" is a Trade Mark. 

The cure conditions and physical proper- 
ties of the tube are set out below in Table 
II. 

TABLE H 



Best Cure 



Tensile Strength 
Tear Strength Die "C" 
Shore "A" Hardness 



4 hrs. @ 280°F 
525% T 450% 

Minimum 

2700 Psi— 2500 Psi 

Minimum 
250 Psi— 200 Psi 

Minimum 
70+5 



The rubber mixture is formed by breaking 
down die nitrile rubber and blending the 
mix ingredients on a rubber processing mill 
until smooth and heated to working tempera- 
tures. The rubber mixture is then cut into 
strips and fed into an extruding unit 
equipped with dies to extrude a rubber tube 
with a suitable interior diameter and wall 



thickness. A large packer might have) for 
example, an interior diameter of 3.750 inches 
and a wall thickness of 0210 + 0.030 inches. 
A small packer might have an interior dia- 65 
meter of 2.375 inches with a wall thickness 
of 0.100+0.030 inches. 

The tube is extruded to the desired length 
— such as 30 feet or more— and passed 
through a water bath to cool it and maintain 70 
size specifications. After cooling the tube is 
slipped over an appropriate smooth mandrel, 
either 3.750" OD or 2375" OD depending 
on the tube size. The mandrel is connected 
to a slow speed rotating motor on one end 75 
and bearing support at the other end. The 
nylon cord reinforcing material comes in rolls 
consisting of nylon cords 0.030 in. in dia- 
meter spaced 33 per inch r unnin g length- 
wise. The cords are skim-coated into .a sheet 80 
with an uncured nitrile rubber of a thickness 
of 0.050 inch. A suitable nitrile rubber skim 
coat is Master Process X— 1676— 1 Hycak. 
Continuous strips 1-inch wider than the cir- 
cumference of the rubber tube are cut to 85 
correspond to the length of rubber tube. 
These strips are laid lengthwise on the rubber 
tube and wrapped around to overlap approxi- 
mately 1 inch. After smoothing and pressing 
firmly the natural adhesion between the clean 90 
rubber surfaces of the tube and the skim 
coat holds the skim coat sheet in place. A 
second layer of nylon cord reinforcing sheet 
is cut and laid in where the first wrap ended 
and wrapped and overlapped 1 inch. A third 95 
strip is cut approximately 1 inch less than 
the circumference of die 2-layer wrapped 
tube. This strip is laid along the edge of the 
second layer and wrapped around to end 
along the backside of lap number 2. After 100 
all three nylon cord layers are wrapped and 
smoothed -out the mandrel and tube is rotated 
slowly and tighdy spiral wrapped with 2 
inch-wide cotton tape to press the layers 
together firmly and to prevent expansion 105 
while curing. The mandrel, tube and wrap- 
pings are all enclosed in a 35 foot long steam 
chamber and. cured for 4 hours at 50 Psi 
steam pressure (280 °F). The curing unites 
the rubber sheets and the rubber tube into ||0 
a single rubber tube with the cords incor- 
porated therein. 

After curing and cooling the mandrel and 
rubber tube containing the nylon cords are 
removed from the steam chest and the cotton 1 1 5 
tape is removed. The tube is slipped off die 
mandrel and forms the resilient element of 
the present invention. 

As shown in Figure 8, the layers of stretch- 
able nylon cords 7, 8, and 9 are incorporated |20 
into the outer half of the wall of die rubber 
tube. This is the preferred arrangement when 
an impression sheet is to be added to the 
tube. In Figure 9 die cord members 7', 8' 
and 9' are incorporated towards the center 1 25 
of the wall. This construction is preferred 
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when the tube is to be used without an outer 
covering. 

The inflatable packers of the present in- 
vention are readily assembled or field dressed. 
5 For example, with regard to the embodiment 
of Figures 5—9 the tubing section 112 is 
placed in a suitable position to receive the 
inflatable resilient sleeve 110. One end of 
the resilient sleeve 110 is trimmed and 
10 beveled on the exterior surface as shown in 
Figure 7. The ooid members 7, 8, and 9 
extend completely to the end of the sleeve. 
The resilient seleve 110 is slid over the tub- 
ing section 112 and an inside retaining ring 
15 150 is snapped into a groove at a desired 
location on the tubing section 112. The man- 
drel section 134 is slipped over the end of 
the tubing section 112 and moved to con- 
tact retaining ring 150. An outer retaining 

20 ring 151 is then installed in a groove in tub- 
ing section 112 on the other side of the 
mandrel 134. The resilient sleeve 110 is then 
slipped over the outside of the mandrel 134 
and is butted against a flange formed on the 

25 upper exterior portion of the mandrel 134. 
The other end of the resilient sleeve 110 in- 
cluding the cords contained therein is cut to 
a predetermined length and is beveled for 
connection into the other clamping means 

30 116. The retaining ring 151 on the other end 
of tubing section 112 is removed and the 
mandrel section 134 and the resilient sleeve 
110 are moved up the tubing section 112 to ex- 
pose a groove for the inside retaining ring 140 

35 of clamping means 116. A retaining ring 140 
is installed in this groove and a mandrel sec- 
tion 142 is slipped over the lower end of tub- 
ing section 112 in contact with this retaining 
ring 140. An outside retaining ring 152 is 

40 then positioned in a groove on the tubing 
section 112 on the other side of the mandrel 
142. The resilient sleeve 110 and the upper 
mandrel 134 are then moved down the tub- 
ing section 112 to permit the other end of the 

45 resilient sleeve 110 to be forced over the 
outer portion of the lower mandrel 142. 
Forced fit sleeves 155 and 154 are placed 
over the tubing section 112 in position to be 
installed over die ends of the resilient sleeve 

50 110. The forced fit sleeves 155 and 154 are 
forced over the resilient sleeve 110 by suit- 
able means such as a hydraulic jack. After 
the forced fit sleeves 155 and 154 are in posi- 
tion, the outside retaining rings 153 and 151 

55 of clamp means 114 and similar rings 156 
and 152 of clamp means 116 are installed and 
the packer is ready to be run. 

The inflatable packer is also readily dressed 
in the field if needed. If, for example, a por- 

60 tion of the inflatable resilient sleeve 110 were 
damaged near the clamping means indicated 
generally as 114, field repair of the packer 
is readily accomplished. The retaining ring 
153 positioned in a groove on mandrel sec- 

65 tion 134 is removed and the force fit sleeve 



155 is removed from the mandrel section 
134. The damaged portion of the resilient 
sleeve 110 including the cord members 7, 8 
and 9 contained therein is cut off by suitable 
means. The cut is located so that it removes 70 
the damaged portion of the sleeve 110 and 
so that the shortened sleeve 110 is in proper 
location with respect to other retaining ring 
grooves located on the tubing section 112. 
In accordance with a preferred embodiment 75 
of the invention die cord members are con- 
tained in the rubber because they were in- 
corporated there during the cure. Thus, the 
tube can be shortened and the cord mem- 
bers will still perform their function. The 80 
retaining ring 152 on the clamping means 
116 located at die other end of the tubing 
section is removed and the resilient sleeve 
110 and the clamping means indicated gener- 
ally by 116 are moved to expose a new retain- 85 
ing ring groove for the damping means 114 on 
the other end of the tubing section 112. A 
retaining ring is connected into this exposed 
groove and the mandrel 134 is moved in posi- 
tion adjacent this ring. A retaining ring is 90 
snapped into a groove on tubing section 112 
above the mandrel 134 in this new position. 
The resilient sleeve 110 is then moved over 
die mandrel 134 to a position abutting die 
flange of die mandrel. The force fit sleeve 155 95 
is then forced over the end of the resilient 
sleeve 110 to reconnect the resilient sleeve 
110. Retaining ring 153 is replaced to locate 
the force fit sleeve in place. A retaining ring 
is positioned at the other end of die packer 100 
to retain clamp means 116 and thus com- 
plete the connection. 

Thus, in summary the present invention 
provides a field dressable inflatable packer. 
The packer includes an elongated resilient 105 
sleeve element positioned over an inner tub- 
ing section to form an annular chamber. The 
resilient sleeve element comprises an elon- 
gated rubber tube preferably having incor- 
porated therein at least one circumferential no 
layer formed of a plurality of spaced apart 
strctchaMe cord members extending longi- 
tudinally over the entire length of the rubber 
tube. Clamp means are slideably positioned 
on the tubing section and connect the ends 115 
of the sleeve element in fluid-tight relation- 
ship with the tubing section. The clamp 
means are retained in a predetermined posi- 
tion on the tubing section by removable con- 
straining means. Port means are provided 120 
for injecting fluid into the annular chamber 
for inflating the sleeve dement. 

WHAT WE CLAIM IS: — 

1. An inflatable packer suitable for use in 
a well, comprising a tubular member and an 125 
dongated resilient sleeve positioned about 
said tubular member so as to form an annular 
chamber therewith, each end portion of said 
sleeve being disconnectably retained in fluid- 



tight relationship with die tubular member 
by clamping means capable of longitudinal 
movement with respect to the tubular mem- 
ber within predeterminable limits, and the 
S tubular member having one or more ports 
communicating with said annular chamber 
whereby in use fluid injected into die tubular 
member is caused to flow into the annular 
chamber and thereby inflate the resilient 
10 sleeve. 

2. A packer as daimed in daim 1, where- 
in the clamping means is a releasable force 
fit clamping means. 

3. A packer as claimed in daim 2, where- 
15 in the predeterminable limits of the longi- 
tudinal movement of the damping means are 
set by removable retaining rings positioned 
on the exterior of the tubular member respec- 
tivdy above and below said clamping means. 

20 4. A packer as daimed in daim 2 or 3, 
wherein the damping means comprises a 
mandrel section slideably mounted in fluid- 
tight relationship on said tubular member 
and a cooperating force fit sleeve positioned 

25 over said mandrel section and cooperating 
with the mandrel section for receiving one end 
portion of said resilient sleeve therebetween in 
force fit relationship to provide a fluid-tight 
seal between the resilient sleeve and the 

30 tubular member. 

5. A packer as claimed in daim 4, where- 
in the exterior surface of the mandrel section 
is provided with a plurality of annulariy ex- 
tending serrations and the force fit sleeve is 

35 provided with a plurality of annular protuber- 
ances on its interior surface which cooperate 
with the serrations to grip said end portion 
of the resilient sleeve. 

6. A packer as daimed in claim 1, 2, 3 or 
40 4, wherein the resilient sleeve comprises an 

dongated resilient tube having incorporated 



therein at least one circumferential layer 
formed from a plurality of spaced apart 
stretchable cord members extending longi- 
tudinally over the entire length of said 45 
resilient tube. 

7. A packer as daimed in daim 6, wherein 
the cord members are formed from nylon and 
the resilient tube is formed from rubber. 

8. A packer as daimed in daim 6 or 7, 50 
wherein the diameter of the cord members 

is from .002 to .005 inch. 

9. A packer as daimed in daim 6, 7 or 8, 
wherein three circumferential layers of cord 
members are incorporated in said resilient 55 
tube. 

10. A packer as daimed in daim 9, where- 
in each circumferential layer has from 20 to 
40 cord members per inch. 

11. A packer as daimed in daim 10, 60 
wherein each circumferential layer has 33 
cord members per inch. 

12. An inflatable packer substantially as 
hereinbefore described with reference to, and 

as shown in. Figures 1 to 4 of the accom- 65 
panying drawings. 

13. An inflatable packet substantially as 
hereinbefore described with reference to, and 
as shown in, Figures 5, 6, 7 and 8 or 9 of 

the accompanying drawings. 70 
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